This supplementary material provides a brief description of the size-spectrum model (Model description section), the main process of parameterisation (Model parameterisation section) and the difference between the specific and general models (Comparison of SM and GM section). The sub-models are summarised in Table S1 . The general parameters for the model are summarised in Table S2 and the species-specific parameters are summarised in Table S3 
).
The fishing parameters were estimated from the seasonal stow-net fishery survey conducted in 2011. Fishing mortality was determined by catchability, gear selectivity, and fishing efforts. The stow-net gear was assumed a 'knifeedge' selectivity , i.e. the probability of an individual fish being caught is 1 when its body size is larger than the size at first capture, or 0 otherwise. Catchability and the fishing effort of reference level are estimated from the catch data of stow-net and bottom trawl, with the assumptions that (i) fish abundance derived from the bottom trawl survey is representative of the composition of fish community and (ii) the fishing mortality arises exclusively from the stow-net fishery. The yield of stow-net fishery was compared to the population biomass estimated from trawl survey to calculate annual fishing mortality for each species. Catchability is assumed species-specific, ranging from 0 to 1. The fishing effort of reference level is estimated to be 1.47 year -1 according to the stow-net survey data, constant across species. The catchability here is not a realistic estimation of gear catchability, rather, it only reflects relative catchability across species. The fishing effort is also a relative measure to make sure the resultant fishing mortality is consistent with the fishing mortality estimated for the Haizhou Bay. As the analyses were conducted on the relative scale of fishing effort, the results would not be influenced by the assumption.
The currently unavailable parameters including the carrying capacity of background resources and maximum recruitment in the 'Beverton-Holt' stock-recruitment equation are derived from model calibration, by minimizing the sum of the squared errors of the log-transformed population biomass between the model projection and the trawl survey data . © CSIRO 2017 http://dx.doi.org/10.1071/MF16084_AC
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Other parameters in the specific model and the parameters in the general model except asymptotic bodyweight are assumed general across species (Table S3 ). The parameters are consistent with the relevant studies (Hartvig et al. 2011; Houle et al. 2012; Blanchard et al. 2014) . Trophic level, habitat (pelagic or demersal), and feeding (piscivorous or planktivorous) information used to estimate trophodynamic-based EIs are randomly assigned to the general model.
Trophic level is assigned with a similar approach used for asymptotic body size: the trophic level of 23 species was first set in an equal space in the range of 2 to 4, and a variation term was added to the original value. The resultant TL lower than 2 or higher than 5 is constrained to a reasonable range. The habitat and feeding parameters was assumed to follow a Bernoulli distribution, in which the probability parameter, defining the probability of a species belonging to a specific habitat or feeding type, is defined with a logistic function,
in which Wi is the asymptotic body size of species i (1 to 23), Wm is the median body size and s is a sharpness parameter defining the increasing rate of p (set to half the range of body size in our simulation to get a gradual increase). The equation was designed to make large fishes more likely to be demersal and piscivorous.
The fishing selectivity of the general model was also 'knife-edge' with a large knife-edge size of 100 g compared to that in the SM. The catchability is assumed 1 constantly for all species following relevant studies (e.g. Hartvig et al. (2011)) , and the initial fishing effort of GMs is set to 0.5 year -1 to match the overall fishing mortality in the specific model.
Comparison of SM and GM
It should be noted that the size selectivity and catchability in the GMs were different from that in the SM. Specifically, the SM aims to reflect the realism of stow-net fisheries in Haizhou Bay, China, which is characterised by a high fishing pressure on small fishes and juveniles and low catchability of large species (Table S3) . On the contrary, the GMs simulate an ideal (target) fishing regime, which target on large individuals and low influence on small individuals. The different size selectivity and catchability of fisheries in SM and GMs have tremendous effects on fisheries ecosystems.
For example, the total community biomass continuously decrease with high fishing efforts in the SM, whereas, the decrease is limited in the GM. The latter may arise from a 'predation release' effect, where the abundance of middlesize fish increases as a result of removing large predators, which compensates the loss in total biomass. The compensation effect does not happen in the SM as the decrease of small fishes and juveniles lead to further loss of large The parameter values follow the relevant studies (Andersen and Pedersen 2010; Hartvig et al. 2011; Blanchard et al. 2014 
where N is the total number of species included in the model, and W1 and WN are the asymptotic body size for the smallest and largest species respectively. The corresponding values are estimated for SM through calibration. wmat is the body size of maturation; β denotes the food preference, the ratio of bodyweight between predator and prey; Rmax is the maximum recruitments in
Beverton-Holt recruitment function; and the SS is the available size of 'knife-edge' selectivity (missing values indicate the fish was not caught in the stow-net fishery); Catch is the stow-net catchability estimated from fishery survey. TL is the trophic level, pl and ps in Feeding denote planktivorous and piscivorous species respectively, and pe and de in Habitat denote pelagic and demersal species respectively 
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